In a minority of cases, problematic use of technology can negatively impact on adolescents and impair some aspects of their social, emotional, and psychological development. The purpose of the present study was to examine the direct and indirect effects of problematic Instagram use (PIU) on different psychopathological outcomes including loneliness, depression, anxiety, and social anxiety via body image dissatisfaction (BID). Additionally, moderating role of gender on the relationships among variables was investigated. A total of 491 adolescents (M age = 15.92 years, SD age = 1.07; range = 14 to 19 years) were recruited for the study to complete a questionnaire that included the relevant assessment tools for the aforementioned variables. Mediation and moderation analyses showed that among male adolescents, PIU was directly associated with loneliness, depression, general anxiety, and social anxiety and BID partially mediated these associations. Among females, PIU was directly associated with depression and indirectly with general anxiety and social anxiety via BID. Gender significantly moderated the direct relationships of PIU with loneliness, general anxiety, and social anxiety. PIU was directly associated with loneliness, general anxiety, and social anxiety among males only, whereas among females, PIU was indirectly associated with general and social anxiety via BID but was not related to loneliness. Results of this study indicate that PIU has different negative psychological effects on male and female adolescents and that BID appears to be one explanatory factor for these impairments especially among females. Griffiths 2011, 2017), these aforementioned psychological impairments among adolescents may be more severe. Therefore, it is important to explore the direct and indirect effects of PIU on psychopathological outcomes including depression, loneliness, general anxiety, and social anxiety, while examining the mediating role of BID and moderating role of gender on this relationship.
Problematic Instagram Use and Psychopathological Outcomes
A growing body of evidence suggest that there is a bidirectional relationship between problematic social media use and psychopathological variables (Li et al. 2018) . Individuals become problematic users in attempts to cope with their real-life troubles and/or escape from their reality (Kircaburun and Griffiths 2018) . However, they become more depressed, anxious, and lonely with the adverse effects of such use in one's life, including impairments in an individual's real-life social relationships, health, sleep, and eating patterns, as well as negative impacts on their occupational and/or educational responsibilities (Spada 2014) . According to coping style theory, maladaptive coping execarbates negative emotions and mitigates positive emotions and wellbeing (Lazarus and Folkman 1984; Folkman and Lazarus 1988) .
Given that problematic use of social networking sites is a maladaptive coping strategy (Andreassen 2015) , PIU could lead to adverse psychological consequences. Moreover, some individuals become problematic online users while trying to compensate for their real-life social problems (Kardefelt-Winther 2014) , and those who cannot compensate their social needs using social media (e.g., higher feelings of social support and belongingness) feel more lonely and isolated (Kuss and Griffiths 2011) . Therefore, it is reasonable that PIU can facilitate higher psychopathology (i.e., depression, loneliness, general anxiety, and social anxiety).
Furthermore, empirical evidence specific to Instagram use has shown that Instagram broadcasting has been associated with higher loneliness which may be explained by frequent Instagram broadcasters not receiving the social support from their followers they were hoping for and feeling more isolated and lonely (Yang 2016) . Frequency of Instagram use has also been correlated with elevated levels of depression, low self-esteem, and general anxiety in which individuals' proneness to compare their self-image with the images and videos of others they see on Instagram was an explanatory factor for these relationships (Sherlock and Wagstaff 2018) . Another study also confirmed the negative effects of Instagram use on individuals' psychological wellbeing via reporting that spending time looking at celebrity and peer images on Instagram led to increased negative mood via state appearance comparison (Brown and Tiggemann 2016) . Given that PIU is associated with more severe psychological damage than normal Instagram use (Andreassen 2015) , PIU is likely to be associated with increased depression, loneliness, general anxiety, and social anxiety.
The Mediating Role of Body Image Dissatisfaction
Body image dissatisfaction (BID) has been defined as "the discrepancy between identification of one's own figure (actual) and the figure one chose as the desirable self-image (ideal)" (Forrest and Stuhldreher 2007; p.18) and is highly prevalent among adolescents (Neumark-Sztainer et al. 2002) . According to body dissatisfaction theory, BID is associated with higher negative affect (Stice and Shaw 2002) , which is a general predictor of elevated psychopathological symptoms and psychiatric disorders (Cohen et al. 2017; Watson et al. 1988 ). In addition, BID is associated with elevated depression, general anxiety, loneliness, and social anxiety (Aderka et al. 2014; Liang et al. 2016; Sharpe et al. 2018; Sujoldžić and De Lucia 2007) . It may be that higher BID is an important factor that decreases adolescent self-esteem (Kostanski and Gullone 1998; Sujoldžić and De Lucia 2007) , in which adolescents with impaired self-esteem become vulnerable to experience psychopathological symptoms (McWhirter et al. 2002; Sowislo and Orth 2013) .
Despite the lack of empirical evidence concerning the relationship between PIU and BID, the frequency of Instagram use has been reported to predict higher BID (Brown and Tiggemann 2016; Hendrickse et al. 2017 ). Moreover, a systematic review comprising 20 studies indicated that social networking site use had a maladaptive effect on body image and was explained as being due to higher appearance-based social comparison (Holland and Tiggemann 2016) . According to social comparison theory, individuals tend to compare their opinions and abilities with others' opinions and abilities (Festinger 1954) . Females exposed to thin ideal body images appear to automatically engage in social comparison and has been related to increased negative thought accessibility (Bocage-Barthélémy et al. 2018 ). This might be the underlying explanation for the positive relationship between Instagram use and BID. Therefore, it is reasonable to assume that BID might explain the relationship between PIU and psychopathological symptoms.
The Moderating Role of Gender
The present study also investigates the moderating effect of gender on the direct and indirect relationships between variables because males and females vary on their scores of aforementioned variables. For example, systematic reviews have demonstrated that females generally report higher depression, general anxiety, and social anxiety than males (Dyrbye et al. 2006; Hofmann et al. 2010) . BID has been found to be more prevalent among female adolescents and being female has been positively associated with higher problematic use of social media among adolescent students (Kircaburun et al. 2018b; Kostanski and Gullone 1998) . Furthermore, female adolescents appear to have more adverse psychological effects from their BID when compared to males (Gestsdottir et al. 2018) . Therefore, it is important to examine the possible moderating role of gender on the aforementioned relationships. However, because of the lack of studies that have evidenced a moderating role of gender in the direct and indirect relationships between PIU and psychopathological outcomes via BID, instead of forming a specific hypothesis, the present study simply sought an answer to the research question of whether gender could significantly moderate the aforementioned relationships.
Despite the extant literature, it has not been empirically shown how PIU affects adolescent psychopathological symptoms and less is known about the mediating role of BID and moderating role of gender on these effects. Therefore, the purpose of the present study was to simultaneously investigate the direct and indirect relationship of PIU with depression, loneliness, general anxiety, and social anxiety via BID among total sample, as well as males and females separately while adjusting for frequency of Instagram use and age. The following hypotheses (Hs) and research questions (RQs) were formulated:
H1: PIU will be positively associated with BID, depression, loneliness, general anxiety, and social anxiety. H2: BID will be positively associated with depression, loneliness, general anxiety, and social anxiety. RQ1: Does gender moderate the direct relationship of PIU with BID, depression, loneliness, general anxiety, and social anxiety? RQ2: Does gender moderate the indirect relationship of PIU with depression, loneliness, general anxiety, and social anxiety via BID?
Methods

Participants and Procedure
A total of 203 male and 288 female participants (M age = 15.92 years, SD age = 1.07; range = 14 to 19 years) were recruited from a Turkish public Anatolian high school for the study. The chosen school is in an urban area (as opposed to a rural area) in which the research team believed would increase the likelihood of recruiting students who were regular Instagram users, the focus of investigation in this particular study. The present study adopted a convenience sampling method in which available students who were Instagram users were recruited. The total number of students in the school was 637. A total of 491 students were able to participate in the study during data collection (response rate = 77%). The research team collected the data by visiting each classroom, informing the students about the aims of the study, and handing out 'paper-and-pencil' questionnaires. All participants were told that participation in the study was voluntary and all data were confidential and anonymous. Ethical approval for the study was received from the provincial directorate of national education committee and complied with the Helsinki declaration.
Measures
Bergen Facebook Addiction Scale (BFAS) The unidimensional BFAS (Andreassen et al. 2012) was used in this study by replacing the word 'Facebook' with 'Instagram'. This scale comprises six items (e.g., "How often in the past year have you become restless or troubled if you have been prohibited from using Instagram?") on a 5-point Likert scale from "very rarely" to "very often" that assess six components of addiction (i.e., salience, conflict, withdrawal, mood modification, tolerance, and relapse) outlined in the biopsychosocial framework of addiction (Griffiths 2005) . The BFAS has been widely used and adapted to assess problematic (i.e., addictive) use of different social media applications (e.g., Andreassen 2015; Andreassen et al. 2016; Bányai et al. 2017) . Turkish adaptation was done via following standard back-to-back translation process (Beaton et al. 2000) . The Turkish version had good structural validity in the present study (χ 2 /df = 1.94, RMSEA = .04 [CI 90% (.00, .08)], SRMR = .02, CFI = .99, GFI = .99). The internal consistency coefficient was also high in the present study (Cronbach's α = .83). Instagram use was also assessed by asking participants to indicate their daily time spent on Instagram.
Body Image Dissatisfaction Scale (BIDS) The unidimensional BIDS (Harter 2012 ) comprises five items (e.g., "I am not pleased with my physical appearance") on a 4-point Likert scale from "absolutely disagree" to "very true" that assess the dissatisfaction levels of adolescents with their body image. The Turkish adaptation with the adolescent sample indicated good structural validity (χ 2 /df = 2.47, RMSEA = .06 [CI 90% (.00, .13)], SRMR = .03, CFI = .99, GFI = .99) of the scale (Kircaburun et al. 2018c ). The internal consistency was high in the present study (α = .85).
UCLA Loneliness Scale Short Form (ULS-4)
The unidimensional ULS-4 (Russell et al. 1980) comprises four items (e.g., "I can find companionship when I want it") on a 4-point Likert scale from "never" to "always" that assess perceived feeling of loneliness. The Turkish form of the scale has good psychometric properties in previously exploratory and confirmatory factor analyses (Eskin 2001 ). The internal consistency was adequate in the present study (α = .72).
Short Depression-Happiness Scale (SDHS) The unidimensional SDHS (Joseph et al. 2004) comprises six items on a 4-point Likert scale from "never" to "often" that assess depression and happiness levels of the participants. The Turkish form of the scale comprises three items that assess depressive symptoms (e.g., "I felt that life was meaningless") and has good structural validity (Kircaburun et al. 2018b ). The internal consistency was high in the present study (α = .85).
State-Trait Anxiety Inventory Short Form (STAI-6) The unidimensional STAI-6 (Marteau and Bekker 1992) comprises six items (e.g., "I am worried") on a 4-point Likert scale from "almost never" to "almost always" that assess trait anxiety levels of participants. The Turkish form of the scale has good structural validity (Le Compte and Oner 1976). The internal consistency was good in the present study (α = .76).
Social Anxiety Scale Short Form (SAS-A)
The SAS-A (Nelemans et al. 2017 ) comprises 12 items on a 5-point Likert scale from "never" to "always", consisting of factors which are social avoidance and distress-general (e.g., "I'm afraid to invite others to do things with me because they might say no"), social avoidance and distress-new (e.g., "I get nervous when I meet new people"), and fear of negative evaluation (e.g., "I worry about what others think of me"). However, the scale can be used unidimensionally (Nelemans et al. 2017) . The Turkish form of the scale has good structural validity (Aydın and Sütcü 2007) . The internal consistency was very high in the present study (α = .90).
Statistical Analysis
Descriptive statistics were used to calculate mean scores and standard deviations of the study variables. Next, Pearson's correlation test was used to determine correlation coefficients between variables. These analyses (i.e., descriptives, t-tests, and correlation tests) were run via using SPSS 23.0 software. Next, path analyses (i.e., mediation and moderation analyses) were carried out via using AMOS 23.0 software with 5000 bootstrapped samples and 95% bias-corrected confidence intervals. In order to calculate the significance levels of the indirect pathways, Gaskin's (2016) estimand, ABindirectEffects.AmosEstimandVB, was used. The present study tested a saturated mediation model in the path analysis and used confirmatory factor analysis to calculate the psychometric properties of the scales. According to Hu and Bentler (1999) , in order to indicate good model fit, values of goodness of fit indices (GFI) and comparative fit indices (CFI) should be higher than .95. Moreover, root mean square residuals (RMSEA) and standardized root mean square residuals (SRMR) should be lower than .05. Next, a multi-group analysis was run to test the moderating effect of gender on the direct and indirect associations between study variables. In order to calculate the significance levels of the differences across gender, Gaskin (2016) estimands, MyGroupDifferences.AmosEstimandVB and MyModMed.AmosEstimandVB, were used.
Results
The BFAS was used to assess problematic Instagram use for the first time. Therefore, confirmatory factor analysis was used to determine structure validity of the scale. Analysis indicated a good fit for the scale (χ 2 /df = 1.94, RMSEA = .04 [CI 90% (.00, .08)], SRMR = .02, CFI = .99, GFI = .99). Findings related to descriptive statistics and correlations are presented in Table 1 . Participants' score differences according to their gender were examined via t tests. Female adolescents had significantly higher scores on all study variables compared to males (not shown-these are available from the corresponding author on request). Next, in order to test the model, path analysis was utilized with total sample, males, and females separately (Fig. 1) . Among total sample, problematic Instagram use (PIU) was directly and indirectly associated with depression, general anxiety, and social anxiety via body image dissatisfaction (BID), while BID fully mediated the relationship between PIU and loneliness. Among male adolescents, BID was a partial mediator between PIU and psychopathological outcomes including depression (β = .05, p < .05; 95% CI [.00, .12]), social anxiety (β = .03, p < .05; 95% CI [.00, .10]), general anxiety (β = .06, p < .05; 95% CI [.00, .14]), and loneliness (β = .07, p < .05; 95% CI [.00, .16]). PIU had moderate effects on males' general and social anxiety but affected loneliness and depression only weakly. Finally, the relationship of PIU with general anxiety (β = .10, p < .01; 95% CI [.00, .17]) and social anxiety (β = .10, p < .01; 95% CI [.00, .16]) was fully explained by BID among females. PIU was directly associated with depression and indirectly via BID, but was not associated with loneliness (Table 2) .
In addition to mediation analyses, multi-group moderation analysis was applied to test the significance of the direct and indirect relationship differences between males and females. There was a significant moderating effect of gender on the direct relationships between PIU and loneliness (β = .14; p < .05; 95% CI [.07, .20]), PIU and general anxiety (β = .21; p < .01; 95% CI [.13, .28]), PIU and social anxiety (β = .65; p < .001; 95% CI [.46, .79]), and BID and social anxiety (β = − .63; p < .05; 95% CI [.37, .85]). PIU was significantly directly associated with loneliness, general anxiety, and social anxiety only among males. The direct effect of BID on social anxiety was significantly stronger among females compared with males. Consequently, gender did not moderate the relationships of PIU with BID and depression, or BID with depression, loneliness, and general anxiety.
Discussion
The aim of the present study was to test direct and indirect role of PIU on psychopathological symptoms of depression, loneliness, general anxiety, and social anxiety via BID among male and female adolescents. Female adolescents had significantly higher scores on all study variables compared to males which was in line with existing studies reporting that females generally report higher problematic social media use, body image dissatisfaction, depression, general anxiety, and social anxiety (Dyrbye et al. 2006; Hofmann et al. 2010; Kircaburun et al. 2018b; Kostanski and Gullone 1998) . It may be that females (when compared with males) are more prone to engage in problematic use of online applications that facilitate social interaction and more vulnerable to have elevated psychopathological symptoms. It has also been reported that females (when compared to males) are more vulnerable to engaging in maladaptive daydreaming, have a higher desire for fame, and can become obsessed with celebrities (Zsila et al. 2018) , in which all these problematic factors may lead to higher involvement in social media. As expected, PIU was positively directly associated with psychopathological symptoms among the total sample and males. This finding is in line with the literature reporting that higher frequency of Instagram use and broadcasting are associated with higher negative mood, depressive symptoms, loneliness, general anxiety, and lower self-esteem (Brown and Tiggemann 2016; Lup et al. 2015; Sherlock and Wagstaff 2018; Yang 2016) . Given that spending more than 2 hours a day on social media is more likely to result in higher psychological distress (Macmillan 2017) , this direct effect is expected because one of the symptoms of PIU is total preoccupation with Instagram (Griffiths 2005) . This is also in line with a previous study reporting a moderate direct relationship of Internet addiction with depression, anxiety, and stress among undergraduates (Akin and Iskender 2011). It may be that being excessively exposed to unrealistically superior body images and profiles of others on Instagram leads to adolescents feeling themselves as incompetent, and in turn, psychologically distressed. Partially contradicting expectations, PIU was only directly associated with depression among females and indirectly with general and social anxiety via BID, but nonsignificantly with loneliness. It may be that females' psychopathological symptoms of general and social anxiety are fully explained by their elevated BID, which may indicate that focusing on BID for preventing such adverse psychological problems is more important than focusing on their PIU. Furthermore, it appears females' problematic use of Instagram does not lead them to higher feelings of loneliness, implying that they might find higher social belongingness while interacting with others on Instagram. As hypothesized, BID was a positive mediator between PIU and psychopathology. PIU was associated with elevated BID, and in turn, BID was related to increased psychopathological symptoms. This indirect relationship, which has been demonstrated for the first time in the present study, makes intuitive sense because Instagram can contribute to an unrealistic beauty standard for adolescents by influencing their perception of an ideal body image with all the effects and editing tools used on shared photos and videos (Maggi 2016) . In turn, adolescents with impaired body image may suffer from elevated symptoms of psychopathology. Higher BID is associated with maladaptive body image coping strategies such as appearance-fixing behaviors and experiential avoidance due to unwillingness to experience negative appearance-related thoughts and emotions (Mancuso 2016) . Given that when individuals engage in negative coping behaviors to deal with their problems, they might experience decreased wellbeing (Lazarus and Folkman 1984) , adolescents with elevated BID may be more vulnerable to having increased psychopathological symptoms in an attempt to avoid the negative feelings associated with BID. This mediator role was different among males and females with BID being a stronger mediator between PIU and psychopathological outcomes among females. This may be that females tend to have more PIU and are affected from their Instagram use more adversely compared with males (Gestsdottir et al. 2018) , explaining the stronger role of BID on the aforementioned impairments.
These differences among males and females were further examined. There was a significant gender moderation effect on these relationships. BID may explain why only a small proportion of the relationship between PIU and all psychopathological outcomes occured among males, while among females, BID fully mediated the associations of PIU with general and social anxiety, and partially with depression. In other words, female adolescents have significantly higher levels of BID than males and their perception of ideal thin body image is affected by their excessive exposure to attractive celebrity and peer images on Instagram (Brown and Tiggemann 2016) , fully explaining their psychopathological consequences associated with PIU. However, there appears to be additional factors other than BID that explain the relationship of elevated PIU with psychopathological symptoms among males such as seeing others on Instagram who promote themselves as being extremely rich financially, very successful with the opposite sex, and successful in general (Macmillan 2017 ).
Limitations and Conclusions
There are several limitations to the present study that should be noted. First, the cross-sectional nature of the study prevents any causal conclusions on the results obtained. Future studies would need to use longitudinal design to test the model in the present study in order to establish causality between the variables examined. Second, the study group only comprised Turkish adolescent students which prevents generalization of the results to other age groups and other nationalities. Analysis with the proposed model in the present study should be replicated using participants from different age groups and cultures. Third, the data were all self-report and are therefore subject to well-known biases (such as memory recall and social desirability).
Despite its limitations, the present study is the first to empirically examine the adverse direct and indirect negative psychopathological consequences of PIU among adolescents via BID. Female adolescents had significantly higher scores on all study variables compared with males, and there was a significant mediating effect of BID and moderating effect of gender between PIU and adolescent psychopathology. PIU was directly and indirectly associated with depression, loneliness, social anxiety, and general anxiety via BID among males. However, females' PIU was indirectly associated with social and general anxiety via BID, and BID partially mediated the relationship between PIU and depression among females. BID was able to fully explain the relationship between PIU and female adolescents' social and general anxiety. The study provides empirical evidence that in order to prevent and/or reduce adolescent psychopathological symptoms, health professionals and clinicians should increase their focus on PIU and PIU-related BID, as well as take gender differences on these effects into account when treating such symptoms. More specifically, prevention and intervention strategies for female adolescents' PIU and psychopathology should give higher and more targeted focus on PIUrelated BID, whereas there appears to be other factors in addition to BID that may lead male adolescents to have elevated psychopathological symptoms that co-exist alongside their PIU.
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